EUROPEAN PATENT OFFICE 



Patent Abstracts of Japan 



PUBLICAHON NUMBER 
PUBLICATION DATE 



APPLICATION DATE 
APPLICATION NUMBER 



10245427 
14-09-98 



04-03-97 
09065285 



APPLICANT : SHIN ETSU CHEM CO LTD; 

INVENTOR : TAKANO ATSUSHI; 

INTCL : C08F297/02 C08F 8/00 COBL 53/00 

H01B 1/12 H01M 6/18 H01M 10/40 

TITLE : BLOCK-GRAFT COPOLYMER AND 

SELF-CROSSLINKED SOLID 
ELECTROLYTE PRODUCED USING 
THE SAME. AND ITS PRODUCTION 



H 

6-<-C H 2— C— O R ^ 



— fCHa- 



(CHa) „CH = CHa 



ABSTRACT ' PROBLEM TO BE SOLVED: To obtain the subject copolymer capable of being made to 
be a self- crosslinked polymer solid electrolyte not swollen or dissolved in any electrolyte if 
crosslinked with electron beans, by making the copolymer include two kinds of specific 
block chains in a specified ratio. 

SOLUTION: This copolymer comprises (A) one or more block chains each comprising 

repeating units of fomnula I [R^ is H. methyl, ethyl; R^ is H. methyl; 

r3 is an alkyl. an aryl, an acyl. etc.; (n) is 1-100; the graft chain of formula II m 

formula I has a number-average mol.wt. of 45-4400] having a polymerization degree of 

>10 and (B) one or more block chains each comprising repeating units of formula III 

[R^ is H, methyl, ethyl; (n) is 2, 3] having a polymerization degree of >200 in 

an A B ratio of 1 :20 to 20:1 . and has a polymerization degree of >210. In the copolymer 

the block chains A and B are arranged in an arbitrary order such as AB. BAB. BAB' or 

BAB AB. The copolymer has a self- crosslinking property. 
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[f^ifSft^WfflS] * lit I) 



I :^D»i'aA 



•^-cmj-c-Ot^r* II ^-^ytm 



(CHg) „CH = CHa 



n « 2 S fe It 3 <iC«» > -ca S ni>« 9 jfi h ftS^ft:. 

Sn. 7'D?J'iaAi-7'a'^i'tftB©et<*tfc*il : 2 0*30 [<t4] 



I TTOyi^WA 

R= a*#JiR+Sfe(i>'?^Jl^. R' «*T.'U+*5, 7 [ft5] 

-^CHa-O-O-J-RS n 
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— fCHa- 




ffl :^D^!^^^«B 



(CHa) „CHi=CHa 



na^SfcliSCC'^Sl) C^Sn&^DjgUMfiA.^.^ lO ^9^^k., LiCiO, . L.BF. * 'J 7 i fjr 

i>m.^&2 0 0 iy±«)Msf*(D-7'D ■;. turn's t-^^-^mfS. sss?© {^(cm^f^m) afl?$iiA:is?>^® 

Sn. J. i'tSA i VP P0.B<f:f&?^iti)i 1 ■, 2 0 (*S)!?SJ!i^^.fiB£5nr»,>*„ c:<D<*: ^rjrS<J^^S#S 

*4^ia4r«.ig*3g2tc:la^<^>iB^mi59^^@t*:g [i)i:)04] ^a©iC-S. J:»i]5(,W5f->e3S14«:W 

-r«ii5fe3S2Syc{*rt3iir33ii:iS$S©aBSMeSiS»^ -l*. y.'Utt©S(t©ge<!; U-CW^T*ftftil?ft* 
eif*SfeS<Dai!S:&^„ (M. A raia nd. So 1 1 d States io 

[|g*3S5 ] H9ia#*SSSffiAV ^^^^m^s. nics,69.. pp. 3 0 9 -319 <I994)«i 

5g©(,.fnA>. fcj: iy- 'J ^ '?-f..^^iM*^^.'iS.S C i 3tl-£^^^=-ti:i*, :^9ljL.-C 1 ) * 'J x-r jU^. 7 

$f®<i:-3'^,ljl*ri2Sfet*ig*Ji3{i:i2«S©iB^^M ^4Sai^®6ttat«(S^. 2 ) * U r > y .'UgKfi^aS 

[ig*:®6] giiiaSiS*)! 1 (Cga«8Ufc. [0005] 

^U/c?^. **Jfe^«gig«53SlJIll,CCa»^>iB^a ©ItflWi O-C**, i.e. Kelly et a 
■^9i=rn^mm'm. \. . J. power Sources J_i, pp. 

i^fi^o>sm'j:mm] 13 dsss) wfc@^i*^5. 2 96, 3 i 

1 0 0 0 1 ] l'-rtl«Ji8^fciBf>^^A>(E.®!?S»i?S 

f 0 0 0 2 J [ 0 0 0 6 1 fiy:fr. 2 > m^^fH-c-it, 

iUCJi. (8-7.'U4:#-. Li, T i 0^ . RbAe. if ( PCX/ J P 9 1 /O 0 3 6 2 . SBfeSiii 

I, Ae i *-Sl'li:y>5f>i»^.A^l'ait'^fc. ##W0 9 1 / 1 4 2 9 4 ) ^jms^snri-sAJ, c 

t-. 3> ^>i-A3!>i^^nitt.. 4 > ^stc m^iiamt^^ {ias^> AiifepK^to. +^it^ 

Si^I-5Tt'-5. [0 00 71 -:^r. "^SSlSAli. ^^^1842 0 

[0 00 3] ifi¥. ±S©^.*Stft-r4t«4iU-C. 4 7^ (aSWi-r*) Icm'X, :^^V>^r)Utte 

li. st<«JT.'U+U>*+tf-< K, t^ya-^rfA. 7? 50 fe«.Ufc. Sfc. 1 8 4 2 0 4 8^ { DJSWif 
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hJi:*}L.rO. OS-S 0*-'U%(DL i , Na. K. C 
s. At', CufcJ:0'Mg5i^3liin.54>iif<tfelg 

( i) 0 0 8 ] 1*2^5 - 7 4 I 9 5#£5fi ( c^mtf 

3!fc!^ISai3 - 1 8 8 1 5 1^-2;^ ( d^^i-T-S) T? 
li. cnilH U :7'D J7 - 7 ^ ttM^i*<D^$2-r * 

[ 0 0 0 9 ] Jiia { b > . ( c ) ii^.Zf { d > ©S^f 

e^i4A4t'^f£A^ -7 fei^i . mc se. o fe, 
[0()!0] -ecr-, -^HidAii. w^f^G^ttcifiii 

«:SWi or. 1*1^^7 - 1 0 9 3 2 1 ^-iljUitCiai^ 

r . Jiisits) t; ytf-t^^yv i^M^^tcsR^ 
^i*?c»g#@f*S«S*iS*.L/A:. C tlK: J: ^ 



n-C(,»4iSj^^lti^.ttx;^ f- -U'?j.^-i>if-JU«:.??2 

« b c (./ a ^5 1 (, » ^ 4 
10 ^;^3rj@^t;^a;<^j||g { 6 0 - 8 0 •C) -Cftftr 

[ 0 i) 1 2 ] fiE,r. ^^WCDBm. ^JS^JfiCC®**: 

20 mean. s^Kis-TJi-^eisM*. ism^isoiiiL 

[0013] 

I . 

[ft?] 



-(-CHi-c-o->-R3 U 



• III roy^fflB 



(CH3) nCH<sCH2 
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n « 2 S fe tt 3 ©MS ) xm^tii>m')&L.m\k.'>^P>ii 

Sn. 7'd 5- jftSA i i»||.BC6£»tt:3!>i 1 : 2 0 
- 2 0: 1 X-taiM'^SS.Z 1 0 iiLtO-Ta ^{^-yvy 

[0014] C«3Dt»'D - ^5-7 IE 

[0 0 1 5 ] «b-C, *ap©l#*ilSJc:a$SUft:^ 
[00 1 6] C©J:^tc. HtSVDvJ'-J^^':^ h^s 

[ 0 0 ! 7 ] * ur. ma^iissiSi*. BrsSit-'U^ 
[00 1 83 5 ^icmss,i¥^mmtfL^ u r^i^* u > * 



J:y II ^-^A^^lafe**?, (18^5 ) if & 

[ 0 0 1 9 ] c (OH rjr isss^^tct; 0 . mmD-^-^mm 

[ 0 0 2 0 ] 4 ^-c. -*3fe?3»3SS*a{i: J: •) . @ S^W 

[0 0 2 ! ] y.T. -*#feBji«:s^.tcifiatcia^g-3--SAi. 

[0022] *^«<Dg £.*«S^iSf>^ll#^«?!gfl>1i 
itSSmt, m'^0>^V^W. 18 4 2 0 4 7 ^IC^^Sn 

[tbi 0] 



I T-Dyi^dgrA 



R' 4**^i^SA:lt>*?^^l«. R' iSr-'b+^S. r [Ibl !] 

•C5<3ia& Y ».a>l8^i^^aa4 5 tl±4 4 0 10 at©a&(*©:^D V i?».A i . -ffiS ill. 
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n a 2 « fcit 3 3 n4-# D js om^A^ 6 

Sn. T'O ^ ^SiA V ifm.B<Dm<^ttii^ 1 •. 2 c 
-2 0: 1 f*-5S'&«S I 0«!1±©:?'D >-i?-y=j7 

[0023] CC-T-O ;'J'-y7'7 httS'&m*. 

-sasc! feJ:J0' 1 1 I x-^stii,fsim&tc.itmm(om*} 

t*. AB. BAB, BAB" , BAB" ABtt.'^'J:'^ 

^ACS^fiti* 1 0 yJ:. 1311V < B©S$«tt2 0 0 W 
±. ffeCO!>ii:?'D? J»§aA, B(D«^^ittil •■ 20 - 2 

2 0; i-c*>9. 

[0024] m^iOZ/Vi i>0.Ait. i5»^S«?Si * 




fc« 5 M e t*^ h 'J -5 i.. * 'J f i. , 4 fcJi-fe 
[<fc 1 4 ] 

OH,— 'Ih — V 

[0026] ccia. ffiai^ii.-cwi'*>n4:^o? 
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2 0 ; 1 SrH^. 4 i . ^ ^ ^ .iiS<>(Ci?«>*i7:3» S2f 

0 [ 0 0 2 5 ] C OrfO -sf-Vv-?^ 
[(ki3] 



IV -/v.'v9m.C. 



[00271 C ®m-&l£l^(,»&n-6l8fS^tcli. !i - 7- 
s e c-:3^?.'l''J=?"5A. lert-7' 

S.«'P9r-(i:i!f{<:. sec- U ^■^i^^fefS Ul'. 

f. ii^ttiSrc^^S'S-ci 0" - 1 o-*.'i'/'J ^ h .'I' 
[0028] ssit-flS{<:^»^«si*-cif *?n4:5^ c 

50 a«"C4>0, SaiRfSti. E;^1 O 'To r rlUTflJiS 
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[0029] isSS<Dittf£i*, r % b > , >' ^ •'^ 

[0 03 0] c©J:'5lcL.XJ§^nA::>-a? 
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'[ 0 0 3 3 ] C«C-Vd -jtf-VzfP hftm-Si*®* * ^ 
L, S^^f^iRJ^^f HJl-- ' H-NMR. "C-NMR 



[ 0 0 3 5] ^ «0Dfiso:*JiM4*' ^ - 



[003 11 ccsiEtcSi.^^n&^Wr.'i'^'J^i 

[0032] *;U'>-:^*>ftOfc^n ^^M^i* ■ 
|--3?%^^1*'&*<''«*?S*^^"«^'*IS'^' * 0-8 0-C-C5- 



l§f^+S3!li4 5-4 4 0 OCtW-C-i*. <-0*FS*ffS 
[00371 ,XK. f5g:^c >- f - J^^7 l-^^^^ 

[ 0 0 3 8 1 H5i2^0 ? - y 5<7 b itS^t^.^fS 
jtJ:o# ^Sp-c-Ji. x.t.'W+--i''<-'i'*^ls<. 

gfcJiauriaO. g^Efi#Sil^CCB2 5 0/3 
0 / 1 8 0 L ( ©BSattSS^fs* > l'^"^*^' 



fji<otmmc. is^(i:j:,-cit. .J3?fi.-f:«'v«>« 
[00- 0 1 WT. ^^l|crj«J«4arSftOfc#**tgM 

< ? - 5 7 h *ta#i*«:is^^ 

[ 0 0 A ! 1 BlsaSMS^o , i» - J^^ :> h m.^^^^ 

50 #Ui^U>y''3-.'l'. i'X*U>J^'.'=5- 
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u > y y 3 - r ^i' * 'J u > 
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< 55^ L/ < i* 1 0 0 -300 SfiJ^ C**. 
[0 0^6] H«l2la»^a ^9-9^-3 h^^SSl*'^© 

a ? - y ^ hita^t* t^f*36Sl^i<Dttii^ 



LI PF. , Li AsFs . Li CF. SOa iacfcO' 

LiNf CFj SO,), *^6aiiR5nii^-tt<ifc-a 

fjr< -tt" . @f!i*iJ^^*M£Tf -So S ^c- "/O J- - 
J: < . ft? J! O < 1 0 0 - 3 0 0 MS.H'Chh 

[00431 t [m^'& - £ '-^ ' 

gtffl.'!NaKlfe<2:Sjar^ 'l<3£:Sft?«®#."S] * > V 
'To 0 4 4] iiielg^^o f - y ^ b ^^sgfttc:^ 



[0047] . ^ 



<i*i 0 0-3 0 0SS%r<fe^>. L u-„i«.-*i.v-h-:r-?:i 



«: r - t' - J C-^Wl-^-C. PH^J**'-' T^f^'-'l-i^^ I' 
3B£5J37fc^o V 

b > - b - ( t F d * l-'X u> - tr - 

[ 0 0 4 8 1 
[|?iiiff<] 



V ^ . 2 - + V ^>^f!\,-h 

-!tf.t.-K 7-feh'b rh7tFD7^>iJJ: 40 
^ («atb) i*. 2 0:80-80: 20#fiHi-C* 

[0 04 51 'j^^-SAjes^siarofiSii*. miaSiM^^ 

ti 0. 5-3*.'l'/y 9 b '''*^'^*l'<- ^"^'^ 
<f9 @ft«ffl^)WaTT*. Sfe. r*/G'<.J'-« 



-b-t F 

gij -T^l-at h-D7 5'>l00ml-CS|«t.ft:l 1- 

8 2 gOT-r ^ A ^ l-"-^ ■ I 5 

cc ^^^fc^-o75'>l 00mlt?8<ROfcter t 

I- ^ t h- C3 7 ^ > ! 0 0 flU X-fm^fcrf^^^^'^ 
>«: 1 1 . 8 2 3 1 5»fa- satTF Cm^ 

!ns?:CtSE3-liJ-c«. ^jaSl'- ?a!iL/-C30- 4 3 8 
1 0 0 % ) <Dm'&l*=5:^fc. 
[ 0 0 4 9 1 C ©m'&*«G P C^U^l*. 

^^fi^TB (Mw/Mn) t> 1 - 0 2 ttSft-C^ 



htM,://www4.ipdljpo.goop/«co„tenttn«.ipdl?NOOOO=2iaa^0400=image/gif&^^^ 



8/16/2004 



Page 1 of 1 



15 

JR^'^ > t .'t. *3 J: IX ' H - N MRomtsmt . tlT 

w9l^iRy^^ > h Jl' { fe^cSSiRftSt : / c m . K B 
r > 13 0 7 5. 3050. 30 1 0. 2977. 29 
23. 28 5 0. 1899. 1639. 16 0 6. 1 5 
0 6. 1448. 1 4 19. 1 338. 1 365. 1 2 
36. 1162. 1099. 1020. 99 5 91 

0. 819. 626. 567 
'H-NMR (CDC Ij ) : 

1. 1--1. 9i>pin: <:^a-K. -CH, -CH 
3H) 

1. 0~1. appmr <s. t-buty!. 9H) 
1. 9-2. 2ppm: <s. -CH. 2H) 
2- a~2. 5r>pm: <5, -CH, -. 2H) 

4. 6-4. 9ppm: (d, =CH, , 2H> 

5. 4-5. 7ppm: <&. -CH=, 1 H) 

6. 0-6. 8ppin: (:?'D-K. phenyl. 4 
H) 

[0050] cn^.WSsS-0^&. Ji6tifeS^f**^* 'J 

b- t e r t -5 
fc. s^y-^-C'S^m*. M^^®^-A'.'i'^^t-'> 

3!|4. ^-jSOO. t e r t r u>.0^2 5 

0. Jmi2 5 0t?*>-7fc. 

[006 1] 'Xt^, ii^ntc ^ 'J :?'n v> i7^SSf*«rr 

&tt?»CttCJ:0. 7'7'::^A^^?'l-'>50a3/t KD + 
? U > 2 5 ^/■^■T i *X * u > 5 0 ^j!>»6 't£ ■& # 
ij (:f-?^:;:.'U;3^ ^ i.. > - b - fc K D t i'A=?^ i-> - D - 

^f*«C-iii?W«J ex 'H-NMR ©^Ut^S 

Sf^RiR;^-^ i^b.'H SAK«fS» ■. / <; m . K B 
r) ;3430. 3075. 3048. 30 10. 29 
77. 2923. 28 5 0. 1899. 1 639. 16 
IS. 1 5 11. 1448. 1419. 1363. 1 3 
3 4. 1230. 1 170. 1 1 16. 1 1 14. 1 1 

01. 102 0. 99 5. 910. 823, 62 8, 5 
6 1 . 

' H - NMR (1. 4-D!0xane-d8> ; 
1. 0-1. 8ppin: cra-K, -CH, -CH 
-. 3H> 

1. 9-2. 2ppin: <5. -CH, -. 2H) 

2. 2-2. 5ppm: (s. -CH. -. 2H) 
4. 6-4. 8ppm: td. =CH. . 2H) 
5- 3-5. 7ppm: <5. -CH=. 1H> 

6. 0—7. 7ppm: K. phenyl, 4 

H> 

[0052] -1143, cosHlf {:^•?''A^^^^'>-b- 
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t F o 4 f u > - t) - ■:''f - .'I' 7.fi^>)(c mi h 
U > Oiimiti. JH=-aii. ^ ^ - C'tti&JifS 

[00531 («SfeiHi-2> [x?u>5r+-y--r KIC 

-b -7'-7::^^l'5^?-U>> 3»i&fl>:/a ytf-y^rJ 

1 - 1 Vi^^txtc^- ') ( :7'?-::^.'U A? u > - 
10 b- t Ka + -'J^?^l-'>- b-V'?->l'A*u-.^> <^>2 
0. 5t"&, 1 O-'T 0 r r(Di5;S^Tr'8 8 3m ! <D 
r H^b KD7^>ccfgfi¥L.fc, C©JS?atC2 5*Ct:-5 
5. 7 5 U^:>V©t e r t -■T'h+i'fe'J 'I'.f.?:?!!^ 

fc. c<D?i?fi[=E i8ttamr+«. x*u>++ti-^K3 

9. 8t'«r?SillUfc. cn«:7 0X;(C15fe. 2 01^^ 

fS^ r »!lt 0 i£M i'tc. ?i ^nfcM { -tf^ 
^T-l)it. 59. 1 g (iR*9 8?i> r-<footc 
20 [ 0 0 5 4 ] C «iS#(*T - 1 COG P C?gffitt^i*. ^ 
4§t4'CMf*ti«5^< , »^S»T5 (Mw/Mn ) 1 . 
0 4 «!:gS>T:5?f<,>m»titt«:mUfcC ilC J: 0 . cn** 

r*0. * U X ^ + -if K(Dffl6£li 6 6 Jt. J^^ 
7 l>§l©a'&^.53 3 4 1 5 0 0 Ef / 

[0055] ( *fe««l -3) [^a-;,J'-y^:7r?t 

ijesra, hits-^** (tf^^-'US^T- _ 

1 ) ©3. Ogir h^t h"C7^:^ <THF) K^te 

fk. 3i=,lc9 0-Cr-2 4S*SI«E|£il«Lt-«SS$*)3 0 
ji m ®7 .'I. A =&{i fc. C » V ./ .'U AtCftiSsS 2 0 0 
k V , iiffl 1 0 M r a d . »S^$S?:B.SSi or^^St-fc 

jSjRUfe, 7 < *A©)5Si*4 0 ii a!i^f53 

[0 05 6] (*Si5a2) [Mf^4®B£*W^5:^c^ 
« 1 - 2 i{5li«:-^<t:^ra-C-7'0 - J^^ 

[0057] 
50 [Si] 
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no. 


ssatt is) 






OA 
(«) 


(Mn) 










IT.3 




850 




ie.3 


35.1 


T-3 


2 e.8 


sr.3 


I, oto 


23 


2S.3 


44.1 



[0 05 8] i-mm-'is) [x.i..'u+"''©P!»«> 



mmtsmBt itm i/A:»sm**2 tcrr^ t- fc. 

[ 0 0 5 9 1 













No. 


(hiA) 








T~l 


10 


3 






T-1 


1 0 


5 


im 


m&m 


T- J 


25 


25 


^» 


mm 6 


T-1 


23 


5C 


=Fa 




T-2 


I a 


5 








10 


1 0 






T-2 


1 2- S 


25 






T-* 


1 0 


a 






T-3 


1 0 


1 9 






T-3 


It. 5 


2S 




!»6i;)l 3 


T-3 


2& 


100 


7^y^A©.«■(lJ 



[0 06 0 1 c<i^.rosg^!5^^>. ^p^ii-i/^^ 

fe. lOMrad- irlTXit, ^SS5.«£*iRit(Cimf-l* 
r. itc, 1 0 OM r a d. »-:i±©B.B|4T:-ii. < JU-i. 

jB« s^SHS.Sfaa>iiE<l»t . 1 0 - 5 O M r a 
d. -CA*. 

[0 06 1] («*S«14) [i<U7>W+l->*=*^lJ--^ 

lOOmiKSiBbfcJii. ?-7a>S«:«:i^Lft:o c 



^ 2 0 0 k V X-mSi 2 5 M r a d . 0M^fW^^^^ 
t >;SlSi.'?cm. 'J X u > y »J 3 - Ai>>* 
.'KMn = 350) tcLiC!O.€:^«0. 1- 0* 
}l/ 'J ? h jUC-Sa^tCpM UfeS^igK2 O^aSt' 

[00621 C «:■ J: ic UC^^nfc!S<*^^f*««S 

.5 0 mS%<0^^ '} i u> i^'J 2 -^t>y * .J,i-7^.<U 

SA - i i (R !i e oine I r ! c Inc. tt^A 
K:j:^>Stt^ti. 1. 3X10' dyne/cm' 

50 X ?^ u > y y 3 - ■i' t^>' ? " rfmm& i"^ •^^ 
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